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(54) Device for Restoring Automotive Body Surface Defects 



Abstract 

The present design deals with a device for restoring automotive body surface defects that enables 
quick and accurate restoration work on automobile metal panels which have been damaged by 
being crushed or pressed by collision or other external pressures. 

The device for restoring automotive body surface defects according to the present design is 
furnished with a handle, a vibration source that is installed in said handle to convert electrical 
energy into mechanical vibration, a vibration generation unit in a columnar shape in which one 
end is coupled with one side of said handle and vibrates by mechanical vibration of said 
vibration source, and a clamping part is formed on the other end, and a vibration tool unit in 
which a clamping part that couples with said clamping part of said vibration generation unit on 
one end and a folded hammering part that is formed on the other end so that a vibration 
hammering force may be applied repeatedly inside said metal panel. 
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Thus, by repeatedly applying a fine vibration force with an ultrasonic vibrator or other vibration 
source to the bottom of a damaged part, thousands of times or more within a short period, the 
damaged part is prevented from protruding outside by the excessive pressure applied, and the 
restoration job can be completed within a short period; additionally, various shapes of vibration 
tool units may be exchanged depending on the form of the damaged part and used for the 
vibration generation unit so that work efficiency may be maximized. 

Representative Drawing 

Figure 2 

Specification 

Brief Description of the Drawings 

Figure 1 is an oblique diagram showing one example of the existing device for restoring 
automotive body surface defects. 

Figure 2 is an exploded oblique diagram showing the device for restoring automotive body 
surface defects according to one example of the present design. 

Figure 3 is a cross-sectional view of the device for restoring automotive body surface defects 
according to one example of the present design. 

Figure 4 is a cross-sectional view showing another example of the present design. 

Figure 5 is an oblique diagram showing the holder of the device for restoring automotive body 

surface defects according to one example of the present design. 

Figure 6 is an oblique diagram showing another example of the holder of the device for restoring 
automotive body surface defects according to one example of the present design. 
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<Description of symbols for key parts of the drawings> 
10: handle 

20: vibration generation unit 
30: vibration transfer unit 
40: vibration tool unit 
50: vibration source 
70: support handle 



Detailed Description 

Objective of the Design 

Technology to Which the Design Belongs and Available Art of the Field 

The present design deals with a device for restoring automotive body surface defects, and more 
specifically with a device for restoring automotive body surface defects that allows restoration 
work, in which an automobile metal panel damaged by being crushed or pressed by collision and 
other external pressures is restored into its original condition, to be carried out quickly 
and accurately. 



When the metal panel of an automobile is damaged and is pressed or pressed by a collision 
accident or other external pressures, it is restored to its original condition by sheet metal work. 
In the present case a fluorescent light or other light source is illuminated outside the automobile 
body to be restored to its original condition, and bends of reflected images by a paint layer of an 
automobile body or its shade differences are used to verify a damaged part and also, upon 
verifying its restoration state, as illustrated in Figure 1, a hook (120) in an S shape is placed on 
the structure (102) at the bottom of the metal panel before one end of a side is sharp at its tip so 
becomes folded toward its top, and a working tool (110) with a handle (1 1 1) is placed on the 
hook and located at the bottom of the damaged part (101) of the metal panel (100). 

Then the hook is used as a lever base to push the damaged part inside repeatedly and lightly so 
that the damaged part of the metal panel may be restored to its original state. 
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Nevertheless, the restoration work based on the simple tool above causes protruding of a 
damaged part outside and formation of fine curves on the restoration face so it has been difficult 
to perform routine works by a person other than highly skilled operators. As it is required to 
repeat extremely light hammering for a long period so that the possibility of a damaged part to 
protrude outside due to an excessive force applied to the damaged part may be minimized, its 
restoration process takes much time so that work productivity becomes low, which has been 
a problem. 



In addition, as a hook in an S shape is installed inside an automobile body as a supporting point 
for hammering, if there is no appropriate structure available around a damaged part to place a 
hook, it is so difficult to secure an appropriate supporting point, which makes precise hammering 
is difficult to carry out. A tool of a certain shape whose tip is folded sharply is always used 
regardless of the size or shape of the damaged part so, if a long or wide damaged part is to be 
restored, much working time is required. In addition, as its length is fixed at a certain value, a 
long tool is used unnecessarily even if the damaged part is located around a metal panel, so work 
precision is poor, which is has been a shortcoming. 

Technical Task of the Design 

The present design was conceived to solve the problems above and has its objective to provide a 
device for restoring automotive body surface defects that enables an inexperienced operator to 
restore a damaged part more quickly and precisely by applying repetitive fine vibrations to the 
bottom of a damaged part on an automobile body. 

In addition, the present design was reached from the consideration that a vibration wave inside a 
metal in which free ends are formed undergoes standing wave vibrations comprising antinodes 
and nodes by mutual interference of traveling wave and reflected wave, and that if the free ends 
are located at the point corresponding to an antinode, its amplitude can be maintained at its 
maximum, and so has its objective to enable to divide the length of a vibration tool in multiples 
depending upon needs, that is, upon the location of a damaged part, and adjust its length to 
improve the convenience and precision of the work involved. 
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Another objective of the present design is to enable to secure the support point of a tool simply 
and conveniently regardless of the shape of a damaged part so that work efficiencies may 
be improved. 

Configuration and Action of the Design 

To achieve the objectives above, the device for restoring automotive body surface defects 
according to the present design that restores a damaged part into its original state by repeatedly 
pressing inside the damaged part of a metal panel is furnished with a handle, a vibration source 
that is installed at said handle to convert electrical energy into mechanical vibration, a vibration 
generation unit in a columnar shape in which one end is coupled with one side of said handle and 
vibrates by mechanical vibration of said vibration source, and a clamping part is formed on the 
other end, and a vibration tool unit in which a clamping part that couples with said clamping part 
of said vibration generation unit on one end and a folded hammering part that is formed on the 
other end so that a vibration hammering force may be applied repeatedly inside said metal 
panel, and by applying fine vibration force due to an ultrasonic vibrator or other vibration source 
to the bottom of a damaged part repeatedly thousands of times or more within a short period, the 
damaged part is prevented from protruding outside by an excessive pressure applied, and a 
restoration job can be completed within a short period, and various shapes of vibration tool units 
are switched depending on the form of a damaged part and used for the vibration generation past 
so that work efficiencies ay be improved at the maximum leveL 

In addition, it is further furnished with a vibration transfer unit in a columnar shape that is 
optionally coupled between said vibration generation unit and said vibration unit so that the 
length of the device can be adjusted appropriately according to the location of a damaged part, 
wherein if the damaged part is located around the metal panel, restoration work can be performed 
at a minimum length without the vibration transfer unit to improve on work precision, and if the 
damaged part is located at the center of the metal place so is not accessible by hands, a plurality 
of vibration transfer units are coupled as required to perform restoration work. 

When a plurality of vibration transfer units are coupled, it may be difficult to apply an 
appropriate force to the bottom of a damaged part by the hitting force of the handle alone, so a 
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clamping part is formed on the end of the handle, and a separate support handle is coupled here 
to transfer the force applied to the support handle to the vibration tool unit using the hitting force 
of handle as a level support point so that its restoration work may be performed effectively. In 
another mode, a support tool furnished with an electromagnet that is fixed outside of an elastic 
hollow support unit is coupled with the vibration tool unit or vibration transfer unit, and upon 
performing restoration work, the end of the vibration tool unit is located at a damaged part and 
then the electromagnet is excited and attached to a metal panel around the damaged part to carry 
out vibration hammering work so that a support point may be secured without a separate hook. 

On the other hand, while in case of existing ultrasonic vibration tools, a longitudinal wave is 
generally used in which both the vibration direction and the transfer direction of vibration are 
axial directions, according to test results of the applicant, the application of a longitudinal wave 
caused excessive noise because the folded hammering part applies hammering almost vertically 
to the metal panel. As a result, the restoration work did not take place smoothly. When a 
transverse wave was used, it was found that the vibration direction of the folded hammering part 
was almost horizontal with respect to the metal panel so hammering took place like friction with 
the metal panel. As a result, its restoration was facilitated, and its noise was reduced so 
drastically that the phenomenon of softening and breaking a paint layer due to frictional heat 
could be prevented during restoration work. 

Herein below is described a preferred example of the present design in detail referring to the 
drawings attached. 

Figure 2 and Figure 3 are diagrams that show the device for restoring automotive body surface 
defects according to one example of the present design, and Figure 2 is an exploded oblique view 
and Figure 3 is a cross-sectional view, respectively. 

The device for restoring surface fault according to the present example is comprised of a 
handle (10), a vibration source (50) that is installed at the handle and converts electrical energy 
into mechanical vibration, a vibration generation unit (20) in a columnar shape in which one and 
part is coupled with one side of the handle and vibrates by mechanical vibration of the vibration 
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source (50) and a clamping part (21) is formed on the other end, and a vibration tool unit (40) in 
which a clamping part (42) that couples with the clamping part (21) of the vibration generation 
unit on one end and a folded hammering part (41) is formed on the other end so that a repeated 
vibration force may be applied inside said metal panel. 

Inside the handle (10) are installed the vibration source (50) and a circuit substrate (not 
illustrated), and the vibration source (50) is preferably a ceramic vibrator that converts electrical 
vibration by a oscillator circuit into mechanical ultrasonic vibrations, wherein the ceramic 
vibrator is installed such that its vibration direction is perpendicular to the axial line of the 
vibration generation unit (20) in a columnar shape so as to cause a transverse wave from the 
vibration generation unit, whose amplitude direction is perpendicular to the axial line, the 
transfer direction of vibration. 

According to the experimental results, in case a longitudinal wave, that is, a vibration wave 
whose vibration direction is identical to the transfer direction of its vibration is applied to a 
vibration generation unit, the vibration direction at the end of a folded hammering part is almost 
vertical to a metal panel so that its force is applied as if the metal panel is hit. As a result during 
the restoration work, much noise is generated, and the paint face of a damaged part can be 
broken by shock from hammering so it was found that the restoration work did not take place 
smoothly. In case a transverse wave was applied as in the present design, the vibration direction 
at the end of a folded hammering part was almost horizontal with respect to a metal panel so a 
force was applied as if a frictional force was applied to the metal panel. As a result, less noise 
was generated, and because the temperature on the restored metal surface rose and its 
surrounding paint layer became softened to a certain degree, it was verified that the paint layer 
could be prevented from breaking during restoration work. 

Figure 4 is a drawing showing another example in which a transverse wave is applied to a 
vibration generation unit, and represents an example, wherein a pair of vibrators (50, 51) are 
installed at top and bottom of one end of the vibration generation unit (20) such that their 
vibration directions are parallel with the axial line of the vibration directions, and each vibrator is 
driven with a phase difference of 1 80 degrees. In this case, vibration on the axial direction and 
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vibration on the vertical direction of the axis are simultaneously generated and transferred to the 
vibration tool unit. 

The transverse wave that is transferred to the vibration tool unit (40) through the vibration 
generation unit (20) interferes with the reflected wave that is reflected from the free end, that is, 
causing the end of the folded hammering part (41) to form a standing wave comprising an 
antinode at which its amplitude becomes a maximum and a node at which its amplitude becomes 
0 so that vibration is not generated. In addition, the distance between nodes, that is, the 
wavelength of the standing wave is determined depending upon the material of the unit or its 
geometrical shape, and it is possible to determine lengths of the vibration generation unit and 
vibration tool unit so that a node may be located at the coupling part between the vibration 
generation unit (20) and vibration tool unit (40) and an antinode may be located at the end of the 
folded hammering part, which can maximize improvement on energy efficiency and 
work performance. 

As a clamping part (21) is formed at the free end of the vibration generation unit, one of the 
vibration tool units (40, 40a, 40b, 40c) in various forms is optionally coupled and used 
depending upon the area or shape of a damaged part. While this example is based on using a 
screw coupling mode for the clamping part, any clamping mode may be used as long as it can 
mutually assemble and disassemble a column-shaped unit. 

On the other hand, in case a damaged part is located around an automobile body, the clamping 
part (42) of the vibration tool part (40) is directly connected with the clamping part (21) of the 
vibration generation unit (20) to perform restoration work more precisely. However, if the 
damaged part is located close to the center part of an automobile body so a longer tool is required, 
an appropriate number of a vibration transfer units (30) with clamping parts (31, 32) being 
formed on both ends are connected between the vibration generation unit (20) and vibration tool 
unit (40) as required, and the length of a tool is appropriately adjusted according to the location 
of a damaged part and used. 
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When the length of a tool becomes long as described above, it is difficult to maintain the end of 
the folded hammering part (41) at a damaged part by the hitting force of a handle alone so work 
precision deteriorates or it becomes difficult to apply an appropriate force to a damaged part. In 
the present example, as illustrated in Figure 2, as a means to solve the above, a support 
handle (70) was coupled with the end of the handle (10), and the hitting force of the handle (10) 
was used as a lever point to transfer the force applied to the support handle (70) to a vibration 
tool unit so that restoration work could be performed effectively. It is preferred for the support 
handle (70) that a clamping part (73) is to be coupled with the handle (10) is formed on one end 
of the column-shaped body (71) and a support part (72) is coupled in a T shape on the other end. 

On the other hand, Figure 5 is a drawing that shows another example for supporting a tool, 
wherein on a part of the vibration transfer unit (30) or vibration tool unit (40) is formed a sliding 
support part (33), and a holder (60) that is fixed at the top of the elastic support unit (61) in 
which a hollow part (62) with a cross-sectional shape that corresponds to the cross-sectional 
shape of the sliding support part is coupled with said sliding support part so, during restoration 
work, the end of the vibration tool unit is located at a damaged part and then an 
electromagnet (63) is excited and attached to a metal panel around the damaged part to carry out 
vibration hammering work so that a support point may be secured without a separate hook. The 
elastic support unit (61) plays the role to support a tool and to prevent non-tool vibrations from 
being transferred to a metal panel, and the sliding support part is intended to improve on working 
convenience by enabling a tool to slide under the condition that a holder is attached to a metal 
panel. In addition, it is preferred that the cross-sectional shape of the sliding support part (33) is 
a non-circular one so as to prevent rotation of the holder (60) and that the excitation switch of the 
electromagnet (63) be installed on the handle. 

Figure 6 is a drawing that shows another example for supporting a tool and represents a 
chain-shaped hook (90) that has improved on difficult height adjustment of a tool for the existing 
S-shaped hook. That is, for the chain-shaped hook of the present invention, a plurality of 
circular holders (92) are connected in a chain form at the bottom of a hook unit (91) so that a tool 
may be inserted into a circular holder at a desired height and supported, and unlike the existing 
S-shaped hook, it can change the height of a support point easily to perform restoration work. 



KR20 - 0238810 Yl 



Page 9 



The numerals 81 and 82 represent connectors. 
Effect of the Design 

According to the device for restoring automotive body surface defects based on the present 
design described above, repetitive fine vibrations such as ultrasonic vibrations can be applied to 
the bottom of a damaged part of an automotive body accurately so even an inexperienced 
operator can restore a damaged part more quickly and precisely. In addition, the length of a 
vibration tool is divided into a multiple based on needs, that is, according to the location of a 
damaged part, and its length can be adjusted and used so that working convenience and precision 
can be improved, and vibration tool units in various forms are changed and used depending upon 
the shape of a damaged part so that work performance may be maximized. 

In addition, even when multiple vibration transfer units are coupled and used in a long mode, a 
stable support point can be secured to perform precision work, and a transverse wave is applied 
to a vibration tool and the vibration direction of a folded hammering part is almost horizontal 
with respect to a metal panel so as to hammer the metal panel as in friction so that smooth 
restoration work may be performed without much noise, and factional heat generated during 
restoration work softens its paint layer so that the paint layer way be prevented from being 
broken definitely. 

(57) Claims 

1 . A device for restoring automotive body surface defects that restores a damage part to its 
original state by repeatedly pressing inside the damaged part of a metal panel, furnished with a 
handle, a vibration source that is installed in said handle to convert electrical energy into 
mechanical vibration, a vibration generation unit in columnar shape wherein one end is coupled 
with one side of said handle and is vibrated by the mechanical vibration of said vibration source, 
and a clamping part is formed on the other end, and a vibration tool unit in which a clamping part 
that couples with said clamping part of said vibration generation unit on one end and a folded 
hammering part that is formed on the other end so that a vibration hammering force may be 
applied repeatedly inside said metal panel. 
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2. The device for restoring automotive body surface defects recited in Claim 1, wherein it is also 
furnished with a vibration transfer unit in a columnar shape that is optionally coupled between 
said vibration generation unit and said vibration unit. 

3. The device for restoring automotive body surface defects recited in Claim 1, wherein said 
vibration source induces vibrations in said vibration generation unit in a right angle direction 
with respect to its axis. 

4. The device for restoring automotive body surface defects recited in Claim 1, wherein it is also 
furnished with a support handle that is optionally coupled with said handle, wherein a clamping 
part is formed on its end, and a clamping part is formed on one end that is coupled with the 
clamping part of said handle. 

5. The device for restoring automotive body surface defects recited in Claim 2, wherein it is 
furnished with a hollow elastic support unit and an electromagnet that is fixed outside the said 
elastic support unit, and wherein a sliding support part with a cross-sectional shape that 
corresponds to the hollow cross-sectional shape of said elastic support unit is formed on at least 
one of said vibration tool unit and said vibration transfer unit. 

Drawings 




Figure 1 
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Figure 4 




Figure 6 
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*i»m sen siasw ajssw ad 

sua C 51= sag XJX13I-7I ^1*1 SAlOlg UERHS £S2S, asaST¥X8(30)U aSS^^I 

(40)2i alios swmnl&wh sssw lewilxixi^^ «^ wm%= ag*«« ** 

*(82)Pf *<SaCH 51= BS X|X1¥H(61)21 ^Oi 3X1^(63)01 2gaCM 2i= XlXR(OT)g f 71 m 

Icsli IcfeSa a^Si V«fAi2! i asERsraa saisissai se2| anei 21 
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f ( 

all S«5 Saa* -2» wrote situ, aaoi9xixj*i= xixwi- g^srw 
S oiI%Sj«^?a labial «S i aras sisl vsaiwi **r 22s, aaqis 

Ml awsi unEvnz tmt *«*te 201 wswio. 

i# WW J&ftffl im*IS^X*{!« If ill '1 



2g sr^Aia 4= 2i?i no-. 

If ssMjT^*^ gHoiAia la swam 4= si» aot, 

S|^*I0| 21CHAJ. 
£20121-; 

#71 £3O|0i &MZm S7( WUXIS 71**1 S§2S ffSAJ3l^= 

fflc^ ^soi2i g*(n atKiot g?i assist ssm 21*1 assra, ae^oiS: as 
wlte 3M ste seas- ium?8xi. 

2 

a i wh siow. ^71 ss^^»|^i 2sv»Awioi ^^^^ a«a= asaiwH 

3 

a i «m stow. ^7i asas 4Pi asg^waw «ar atra a§§ ar«Ai?te ss ss^s 

a i ^hh sjchai, s-7i ^soisj Er^oiS a[a!?l7^ ssaoi Si^ffl, 
foil *s2s ste isa^a^^sxi. 

7* 2 tHH SiCHAJ. 73^X1^ ^71 XI XI ^ XI 2} 21*01 H§a£ SXWS 7HI^ XIXI 
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